Purification and characterization of a phosvitin kinase from the thyroid gland.
1. Two cyclic AMP independent protein kinases phosphorylating preferentially acidic substrates have been identified in soluble extract from human, rat and pig thyroid glands. Both enzymes were retained on DEAE-cellulose. The first enzyme activity eluted between 60 and 100 mM phosphate (depending on the species), phosphorylated both casein and phosvitin and was retained on phosphocellulose; this enzyme likely corresponds to a casein kinase already described in many tissues. The second enzyme activity eluted from DEAE-cellulose at phosphate concentrations higher than 300 mM, phosphorylated only phosvitin and was not retained on phosphocellulose. These enzymes were neither stimulated by cyclic AMP, cyclic GMP and calcium, nor inhibited by the inhibitor of the cyclic AMP dependent protein kinases. 2. The second enzyme activity was purified from pig thyroid gland by the association of affinity chromatography on insolubilized phosvitin and DEAE-cellulose chromatography. Its specific activity was increased by 8400. 3. The purified enzyme (phosvitin kinase) was analyzed for biochemical and enzymatic properties. Phosvitin kinase phosphorylated phosvitin with an apparent Km of 100 micrograms/ml; casein, histone, protamine and bovine serum albumin were not phosphorylated. The enzyme utilized ATP as well as GTP as phosphate donor with an apparent Km of 25 and 28 microM, respectively. It had an absolute requirement for Mg2+ with a maximal activity at 4 mM and exhibited an optimal activity at pH 7.0. The molecular weight of the native enzyme was 110 000 as determined by Sephacryl S300 gel filtration. The analysis by SDS-polyacrylamide gel electrophoresis revealed a major band with a molecular weight of 35000 suggesting a polymeric structure of the enzyme.